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(2) 

1 

-tis&vmmm&zmm- itm m% t . io 
sSMWtei. ^xnhtitzWiMMmmmnwiizm'i 
^xmummm^mtii-i 7 < - f 7 * v- f» 

4Mi*&tl 7 < - F7 *7- FflHHMraMk . 
k *^fc?6ttgHGUK)MIIBa. 

mssamfrftNiidrth 7 /- fa-* 
ta-ti 7 < - fa, ?ttfrttfta#8* s 

k *1«Ri:-r4«l8BBl»0M«»il. 
[»«Ja3] »£«2fcfa^&l8£&IMJ1flgl 20 

Hffieiaii^rtcosijffli^ffl-ffiisijffliai^^tti:, «r 

k, jOTM*l/CV>**^H^*W£4Mi&i:, 
«WE7 -f - F7 * 7- F^ffikf5fE7 << - 

tm-%LLx^h tm&mzmmfcimitit. 30 

S5IE7 4 - F 7 * 7- FflmfcO**fcli«E7 ^ ~ F 
7*7- KflMHIi:inB7 4 - F'A-y £FyT5£ 

U 

mfEieii^SrtO^tt k 1MB8KlMft¥R0XIM>tttt 
k LT wb mimfeZmmfc Ltz^M . 
ME7 4 - Ka'v ?tiMHto**tiESEJMlftl$gt^ttt 

mi z k ^ifstk-fi.isK^na^jffliga. 
c mm ] w*is 1 ~ 3 v$*hj&» 1 ecttoftR 
mm<mwmmx'*>ix. . 40 

mtk&mz&^xmi7 < -f*7* 7- F»*tt* 



^2 00 3-34 3 70 9 
2 

^y^'Jy- 7k, r^vy^-TWfe^yyy v 

miefflffj!i{±s -t* y^y v-7XfiriE?*Eg4>BE:*)fc: 

aj#sk. 
am&k, 

7*9 4 -?y 7X<9A:*J Y)V7 £mtbi-&X1J h)U7 

y^yjErtfcamfck. 

<!, meaiAiinEaKttffi^gKottffitf . h5Iea^ f^ 
mmmzm^x. ttMrntmrmmzmMm 

h mafctJft* E**£8t!M-* i k $r#ak-r§isg 

C 6 ] W^JS 1 ~~ 5 ^■f^lA» 1 1 Ef><7)iSS 
SSMKOl!l«»ircft->T. 

IJE8EM!l«aj*tt. WESUMU«*»<03i- 'J 7 ^ xffl 

at-* s £ k srWftt -thmmmmmm.. 

[00 0 1] 

smizmi. mztf&umtm^xMMzmmmm 
itmw-tmwizm?&. 

[00023 

immm m. mumogmtLx. mm. 

•t*r>yVi/-7'b1,zv<;l>hff®imZii. 7yj-? 

y is-vmf^i) yy y ^-7'«o»iPs SrSM-r s i k -e 

[00033 i<0*|gBeM»ti3V^SBiJt*S3E't4 
x-^-WkLT. aUBHfPtfaWB^MiTV*. T 

•y r>-7 f mz\t. BMrnm* m^xry^^ou- 
yowmizmMtftiiA-t h z t x\ vov f if?y * 

•7 y i/-7\&*irtj>&mtemti$®)fiWz IX 7 -v 
nsyvtfnhtii. ^7yv7FB§ic(i. aa 

iti-f&Zt X\ V<J\,hff7y4 v 'J 5^-7*fc«**»*» 
l»^c7)|llK^SA^Utr7yv7 b*«fffeh.6. 

m.Mw#^ftirf&Mm&tmizm^x%L 
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[0 0 04] L#>U aUWJ WfifctttBttffco* *»* 

bm<r>m®m#mm$m-* v y < xmm it 

IXlto. 

[0005] WB¥9 - 21018 9^&fB£fc^T 

#<0:*l>7 4XE»it£«gU dcO?T'j7 4XEWit 20 
k £ k # oMMftftfll: ORHS icar^v^TlHfNIHHi 
-*U7 4Xmiit#ttSr^fflIELT^I.. £0«ta 

[0006] 

h t xum^mmmmztm^ixx v > srank suso 

^SIQfeO^Itc^ftttjWIfliLT L4 3 k IS 

[ooo7] *mui±Mmmzmfi-x%ztitzi>0re 

*iT v^*gBSt«W*JWgll*lj|flW* £ k £ @«k 
•ft. 40 
[0008] 

tfzMz, m i i»«g^jit8co$ij®gg 

it. ftm&<r>ti&Aiiilz£oX!m2tiZZbX'%MttZ 

mmiz%itz#z^mtt?mmsm&m® 
■tmrnx-h^x. m&mm^tfmm$mk?zt: 



t#W2 0 0 3-3 4 3 70 9 
4 

c <t -5 t# ^titz^Mmm^m^'mtizm^ ^xm 
im&mm^m^i-^y Yfg$m 
%&-th7 <-Y7**?-v%i$;m&*n.b, itt 

IZbZmbtl. 

1 0 0 0 9 ] z<r>i 0 1=. stsBfc i otfi^fifcaaitij 

^T^ww^a^awj-t s 7 < - yv * 7- yws 
<i$r wast * - k t j; 0 , mmwmmmi ^% 
\zm& < 9,=immmmmzsimiix ^iummv. 
-mmmtai}m.b mmmmm&mm^m 

WEifid&Bm<. vmrnMrnzmtm^ 

[0010] ^i^wmm^mmmmmm. 
uu m 1 ^^iztmnmrnx-h -> x . mtimmm 

?m*m&*mz wzsthz k sr^sk-r 

1.. 

[0011] £3 <^?^Cfili**R3m«M*l£l 

LTV^^S^SrM^-tSfiJg^Sk . BtfiB7 4 -Y7 
* 7- H^€kKfflfi7 -f - FA -y ^fg^fi k OS^tt 

mfznmmnmib * j b&-^lt 04 kuef^s 

#«5£ Lfc*&ii. H5IS7 4 - K 7 * 7- Ffg^ilco* 
4fc«89IE7 4 - K7 Hfl^fflk Mie7 4 - W 

mm%. Me7 ^ - KA*. y ^AMrti^s: 

[ o o 1 2 ] £wj: o (c, leti^s^^ttkcitisiiffli 
me>mme>mtbtf-& ix v ^^^(i . 7 ^ - f 

08fflk*&»t& Z b tfX'% h . 

[0013] %A<n*^\z&hmmm&fflmssa. 

x, mm<nmim.mmmmkthmmzmh 
E*«*ttaj-r*aE«iaj*R4' $ 1^7 4 
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[0014] ®5n*wmzi&mmzmi&mmmm 

7 b. 7y4-?Vis-y'RV**yy>)i/-7i l zmi® 

-? y is-7i,zimzii&immco&zmmt> z t x-% 

mmvmmmz&^x , 75^^- mmm.®. 
^mmmta-thta^^mmmmib, 
wt, ttyyvis-yizmztimmmjimiiit 

mmmmmm** yy 0 Efimft^mminmiz 
m^x , im&m s s i\mmmzmmz> mmz 

[00 15] ZcoXoiz^ 7y4-?Vis-7<r)m&& 

■tAyyviy-y^mmmm. t^vu^-tx 
oatj h>\s?RTS-t*yyv is-yfwftmm-Mzm 
n yc imf^^mmm^ zm&t & mmz a it h e 
7jH£$iW>T\ ry^ -?v y-yfvmmi&Ej] 

zhwmvmx'zz,. 

[0016] w,6<7)*wmz\mm^wmmwm. 

x. mwsmMm&nt. mmmw&imvv < 
xwmx-hhztztmtth. 

[00 17] 

[0018] xmivmmmmhm 1 «. 

1 0. mmwmmmi 2. ^h&mt&smi 4, 

1 4 <035«ifc£*l»**»EE|ijai£B4 0 . jf&£E 
«ia$g94 0^ttS»MfK-««7MmtK4 2fr«|^ 
t^. JiKri&i: LXemyisyfrb&jjZti&mhY 
)V9\t. WawWlO, filf&iflj&itffi 1 2 , 

b 5e*asss« 1 4 L^v>n»#*iia& 
STB* wwm^&mzti&. 
[0019] h;^3w\-^io;t x>-y>aj^j(ft 

2 2 Kj«SS*lfc#y7H« 1 0 a fc . WU:? 3 yrt- 

y&hm 4 fcaas$*ia«cfc^tT.-K>7H* 1 o a 
wi^tfetsfu ^-tryjw 1 o b t , v 
y7 x -f ? ? 7 f- 1 o e z-fr Lx&mmfcM^ ; Jyy 
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1 0 f (CfflSSilfcSJgJW 1 0 c b , JU^TIf 1 0 

a t ?-tyg$ i o b t zyy^zit hxwmhu 

[0020] ffi3BH2Hft£K 1 2 (4, rf)V75*9 V s 
«**»K*«i. Ify^l 2 s. *yUT1 2cS 
tf'Jy^'-fl 2r£tfl/0*4. t^tl2s«. 

10 A«j2 6t«SSitT^4. 'Jy^-Vl 2 Hi. 7> 

-^i2bKaas$fiTv^. 

[0021 ] ^hs«!sa3B»8 1 4(4, A7J«l2 6 fc 
W&ZiXtz7 : 74~?Vi'-y30. iltfjtt3 6C3l&3 
ii?t-fe* V/'J x-7*3 2&tf7'7-f-?'J l>-73 0 i: 
•b^yru x-7-3 2 i: t^ttHIS^v^MSfrfflcov 
3 4 A7jWi2 bfrh7vA -?Vis-73 

0 it^; $r b 3 4 Rlf -b* U v 

[00 22] r^-fV'Jv— y30{i, A7J«26^[6] 

20 cwwraBflrr ? -f v v vmms'-7~ ! m 3 0 a t 

-f^'JE^ffl!l^-y^«s3 0bT'«BK$ixTV^. Plft 

t-b^y^'j^-y32(±. aj*«3 6*raiic»»T!riB 
^r** u simmis-y^m 2ab**yyo®%. 

^SJ*EE^ioT7JjW2 6^K^irtl.. ztazx 

-5 T V^;P h 3 4 -Y V U 3 0 yy 

^b^*g^tsi4co^m* s 3i^w^bi-i». t 

30 -t, •fe^y/'J^iJlJv— r^3 2alc|ft»tfe*lfe-b 
fiyy ] )l&!sL3 2 c ft* fflffitCJ: -5 T V^;U h 
3 4K^I/h»ffift*<4i<!>fl4. dmcioT. v— 
7*t V<;l^ h 3 4 toratf^-fl>ft 0 £ WfM LTV^ 
S. 

c o o 2 3 3 h #mmzim 1 4 07*5 4 ■? ?ss 
EW«isi4otj:-j'Cffiifts*i. -e^^^ftffljmi 1 

MD6SS4 2fcioTM»S<i6. 
[0024] fl:^$ijffllga4 2 Xa-y hiUBS&T 
40 ASr^tB-fS^n-y h^JS-fey-9-7 6. xy^'yEK 
j$SN e S-^ffi-tSx y ^'yESs&JK-fe y-t 7 8 , AT) 
M 2 6 cD0!g&j£Ni . * tjiaj-f 4 ATJttHJtKi&K-t: y^ 

so. as*ii3 6<oiiW6aRN..t*«iaj-t6aj*ttig 

H63fSb y If 8 2 , ?fiE$iJPga 4 0 rt«0^»?ftco?^S 
ToitSrSias-rSJftffl-byif 88a^;H^S^E7)t U 
TcO-t^y^'J?iM3 2 c|*i<7)#i»?ft£E7)Pout5r^ai 
1-|»ff7Jby-t7 4^*^^)i«^A7)$ii?». 

8P^a4 2<4. ±eA*«^«fflL. zwwmmz 
m^x, <juh^mmsmi4ff)ry>c7om^3 

50 0ct-b*y^U?ftS3 2ctffi^-ri>j4E^fjffll-r 
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S. 

[0025] wzimMwmm o<o±*««t:ov^T 
coo 26] 5-fyffiW9Bia9oa. BRWrny=. 
mztims.mt ix<dx>t5 2oa*ttEE*»9-f * 

L, .10)74 yEPLSriiftRlKaWjfS. lit*, 

•j-ryuy-f K^^M&frffiiAaMi 2 6 wi^ 

fcg-^vc&^Sft, A:ttMl2 6 bJUtnz&tXyJ V 
EPL:WBI»S*l4. -b^^rUE^Jffllga6 0(i, ft 
S&R 1 |*W>?4 >-EP LfcJC t-CWEStifc^httffi 
:b£to&R3£ffltT*#y^y?4M3 2cA v gfc&-f 

I. Ltztf->X. ZCDKil'bffl&lteJ'OEPLt&l 
mi tzih<T> V-TVVJA K#tcJ o TM«S*i* . 
?4SSR 1 £li7-f y£EPLSr^t=-go}ftEt^ 

si a cHELTffl*"r&fe«xo-jaE»j«iBi7 o# 

R.tfc*VO**. -3eEM»«17 0t:J:->r-3etlt 

[0027] ffisk?mmw5 0it. ry^-?o->-y3 
007-54 vy»s3 0 c taxaj-tsfawftjoss** 

*«»U J*aU83UHfff#6 2&t/$SIffl«*flfflI#6 
4 1 , if&flMftSiiJWf 6 2 Atf3£ffflftfi$J1)P# 6 4 

mm.#6 8ifaiX^&. «fflBS*$i]»#6 2(i» 
4-?C0+*-h6 2 a, 6 2b, 62c, 6 2d, 020) 
±.THHz3WltZ>XT-)V6 2 s , XT-)V6 2 s £ 

H2<o-rarfcffEf*tf*»6 2 f RmmiBm&zti 

&lWWES6 2h£ffLTH*. *ilfflm8&#6 6te, 
3O0);K-h6 6a, 6 6b, 6 6 c £3rLTUS. t| 
mfWtWft6 6tfi*y0)b* (02cD£fflS) , :K-h6 
6at6 6bfc^Mjitl.. *LT, tiaffl«H#66 
li* V i: * 7 £1* 0 jg-Tr a - r -f Wffllz J: 0 W R 7 
rt WE $ ftttfiE £ *MEfr 4> £ O-gEOPal 
TMWU 0Jf»Ei: LTti3ifflSfi$fJffll#6 20)tf-h 
6 2a ft>6MffE£ 6 2 h fcfttt-f* . * fe , tiaffll 
®.#6 6i)<*7(?>b% (I22<7)£ffl]) , ,-K-h66bt 
6 6c fc#3IMU #J{SPES6 2 h^JftE**^- h 6 6 
c*»<5,«J-f-A'5 4^aiSil. ^SlEiTSSESih. 
S. 

[0028] ia3lffle£S©Jffll#6 2 1- 6 2 a 
li3Iffl«fiS#6 6#&OSOTEjMil»ES6 2 hfcftte 
icoflffliE(-<l:-5T^7 , -^6 2 s(iH2co 
±#(c#E£*l&. «f*»6 2f tci-jT^T-^ 
6 2s,i02OT#fcffESflT*$9. Ztlt>ff)1}0)* 
yyzizX <0imR4£mtXX-h6 2 c*>£>t*&£ 
ftfc^vEPLtfMESfu --K-h6 2d*>4>j4BR 
5 fctf IT r 9 4 -7 'J fflS 3 0 c \«» S ftf> . 

[00 293 |a]«tc, «32ffla«$ijffll# 6 4 ti, 4 
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;tf-h64a, 64b, 64c, 64d, 020)±72r 
[6]t^irtl)Xy-;l/64 s, X7'-;L'6 4 s S-02C7) 
T^{=ffE-r&{fta6 4 f JKflW»E#tt»3*iSfllW 
ES64h**UTV^S. JSaffl«K#6 8(i. 3o« 
--K-b68a, 68b, 68 ci^LX^Z . ffimM 
m68tf*y<7)b* (H205fcOI) , tf-h6 8a.b 
6 8bfc**aBM1-4. *LT, *3»B1Bfii#6 8.43TV 
t *7 £*ft 0 jlt-r a - r 4 « WC <£ WR 7 |*J0)- 

etsiEs*ifciaE**siEA»i?> zco-ME^mvm 
io l , mie t Lxwmm&msm* 6 4 h 6 4 a 

3&»«>M«ES6 4hfc:ffittf4. ifc. «affl«JS#6 
< 8^7«fcl (02OS1) , ^-h6'8bt68c 
£ ifitsA I , MflfE£ 6 4 h MdB&X- h 6 8 c frt, 

[0030] MXffleUtMff#6 4<9#- h 6 4 a*>^ 
*S3$fflfl;K#6 8*^^$iJfflIE^fJ«IE^6 4 h(=fttt 
StlSfc, ^CDSiJfflIEtCi-oT^r-^6 4 s{±02iO 
±*(cf¥ES^I>. (fia6 4f tioTxr-zl- 
6 4sli02^T^rfcffE$^T*3O, ZtlttWiW* 
20 5y^t«t l 9^-b64ct--K-h64di:c0jia« 
vu«^g3 0 c^t&Sii-n^ijj 
E#«R 5 Sriffl tT^- h 6 4 dipt, Df-AS 4a. 

[0031 ] {JCfc, H2 ttJ{t4* ; 3 t fW»iai4 2rt«0 

[0032] l!^Jffl)^l4 2 rtfctt, ti«ffl«©#6 

6 ai^«^fflmas# 68^7^-^7*7 - Hfg^ffl 

Ofa-f -f it* Jlffi-t 6 7 — F7=r7— Ytitft&M. 

mm 124, Jtj$ffl«?i# 6 6 st/^affl«K# 6 8 

30 ^7 -f - HA'7 ^^ficof a -r -f Jt5r*aj-f S 7 
^ - hVN' y ^fg^«Kai¥S 1 2 6 , 7 4 - V 7 * V- 
H^€<0ra -r Jtt 7 -f - KA'.y ?j^|(0f * 
-r-f JtkOM^WtSrKSir 4*»WtR3e^Sl 2 

2, f\^<7ma%mM!mM6 2tt:mmmaM 

«ias#a 1 2 8 5 oo$ijfflifi^tt-oi 

M.$m&j)mtb ixotj. -t < tt-* u 7 
ittt5:ieii-ri»iEii#si 3 oj^rw^tv^. 

[0033] *l^*fe»StfcV^T{i, IBtt#a 1 3 0 

40 ti , asfiffliiia 5 0 5: tttsnai-T s c t n» t tuts 
Ma - r 4 y 7 zwm&nm ix i » 

So *LT, 7^-H7*7-h'^fl»fcb#Sl 24 
tt, Ett^Sl 3 0F«ifci2ttSiiTV^1*ttfcS^v^T 

efM^A*ia2 6®&m.zmt:tb<7)*v y^xmm 
iznm itz 7 4 - h 7 * v- vm^mcoT * -r -f it£ 

13 0ft<r)Tz.-*r4lt-*Vy 4 xmmm b ffifi^J 
ffligH 5 0 C0l^fa-f Jt- y 7 
fcjW-aL-C^Si^SrWS-rSW^Sl 3 2*« 
50 WtfthtlX^h. «e#Rl 3 2fcoV>T«, ?E&E$iJffll 
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mw.4 o£^t«£«x- .y hzmmiKw,^, 
nm&i 3 oftm&tti&mmmm onzmm 

■ktsmmm®3-- -/ y- zm? & t z mmiz* 
-c#4.ix^ii*^ittt^ieii#si 3 orttieii^^ 

sot n&m 1 3 0 1 ^Mitm bt£h. 
[0034] mz%^wmm.4 2 mmmtim^. 

fflWl—f- y Co v^T 0 3 t^jrr 7 n- f-^ - b 5: fflv ^ 

y YmvF*'Koii>ist,z^x<nmmL. r-vr^y h 
y vm^mm<o)v-s-yxmx'^ i . 

[00 3 5] Z-fXr-vr(\;)JSf$h) lOUCfe 
V ^X . m->?)Vm\ n t'tfO gSAMi 2 6 EUsJISN 
T<n)£»ffi-f£. SgA*W2 6HHE^JKNT(n)lC 
OWCM:, $IiXn 7 h/Hi&<DV-y7'#>£>, *£H 
fix y v> t «Dt£tl«»£4T 3 ^iffiftffilliMEaiK 

[ 0 0 3 6 ] mz S 1 0 2 CIA, **MHR5g^K 1 
2 2 fc fcWC 7 4 - V^-y ?HMtmto**MkaAV7 

#S1 3 2fctiVVC, K1t#gl3 0|*IOfa-f ^tt* 



(6) WBB2 0 0 3-34 3 7 09 

1 0 

r a — f -< it-* 7 -< ^®«#i4 1 m-%. ix v > s 

tt. SIttjiU OfiWWWfctJWC 7 4 - K 7 * 7- FM 
W<0**ff->fc«^>@«A*M2 6EMBMENT(n) 
k A^«2 6 igts&KNi. ( n) t ^MbWBtttlTCft 

=5r^*>ieii^s 1 3 o i*w>i#tt t mms.mm6 4 

10 -f-hVN'.y^$lJffl!^$:fi : '5tLTa=l. j8 = 0fctft 
J&t*. i<OW«ISS36«YES-«r*>^Ett^a 

1 3 0 rtOttttfcgo^ftftMII* 6 4 OSIRW«ftti: 
jSfflUKLTV^fcflgLfc^tt. 74-F7*7- 
FflJISPi 7 4 - hVN'-y ^©J«t £JJr5&Ofi»Wt?fT3 
tUa = Cl. /8 = C2fc»£-r4.-ft6^ttiStt¥ 

si 3 ort<oitttfc«taffla*iMffli#6 4oiiisg^«ftt 

t^BS-gcLTV^hW^Uc^ti, 74-F7*«7 
20 [ 0 0 3 7 ] S 1 0 3 tea* . fi»WtKJt¥S 1 

2 2tcfcv^Tjsaffl«ia#6 8^<or i-r ^umfi* 

D S 2 (n)li, 7 4- YKftftttiLk 7 4-Y7*V 

fcflm&O, (l)ST«Sii*. 
[0038] 
[j&l] 



DS2(n) = aXDB2(n)+/3XDF2(n) 



( 1 ) 



[0 0 3 9] ZZX\ DB2(n)tt7 4-F^-y?flH> 

^l«fi-f< Jt (UIT\ 7/-hV^?f*-f -f 
JttfS) ThO. DF2(n)tt7-<-K7*y-Hfg 
^«taj#a 1 2 4 fcfcVVCJMJSftS 7 4 - H7 * 7 
-M^f*- F-fJfcdaT. 7 4-F*7*'7-F 

[0040] 7-f-HA*.y^7 f A — f4JtDB2(n) 
tt» S^A^)W2 6IUlKjISNT(n)tA^itt2 6|IIte 
ajgNi„ ( n )fc tf>(BHfcj?rj£07 - \tJiv?y<t y K 

[004 1] 7-f-b'7^7-h'TJ.-Ti , JtDF2 
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SOLUTION: In S102, it is judged whether or not a duty ratio-orifice area 
characteristic in a storage means 130 approximately agrees to an actual duty 
ratio-orifice area characteristic of a flow control device 50, and a 
feedforward command value and weighting factors α, β for the 
feedforward command value to be output to the flow control device 50 are set. 
In S103, the feedforward command value and a feedback command value are 
calculated. The feedforward command valve is calculated by using the actually 
measured, inherent duty ratio-orifice area characteristic of the flow control 
device 50 and a physical model concerning the flow control device 50. 
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measured, inherent duty ratio-orifice area characteristic of the flow control 
device 50 and a physical model concerning the flow control device 50. 
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